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tune, after the other, upon angular movement 
of ihc rotor. The cam rotor can conveniently 
consist of a drum, formed with cam steps 
spaced arially and drcurnferentially on the 
periphery of the drum, each cam step being 
" — J "0 operate separately, one after the 
i switches in one of the banks of 



The differential damper means preferably 

10 comprises a notary dashpot co-ffsiaJ with the 
cam rotor, the daahpot having valve means 
restricting the rate of angular movement of the 
cam rotor in one direction but permitting tree 
angdar movement in the opposite direction. 

15 In an electrically driven vehicle fitted with 
the improved switch controllers the speed con- 
trol ffiemba of the vehicle, which ™ convene 
ientiy be either a hand or foot operated lever, 
ia preferably connected to the cam rotor by 

20 transmission means including a spring coupling 
arranged to urge the cam rotor in said one 
direction upon movement of the control 
member in a direction to increase the speed 
of the vehicle. 

25 A switch controller according to the inven- 
tion will now be described, by way of example 
with reference 10 the accompanying drawings, 
in which: — 
Fig, 1 is an elevation view of the controller 

30 and linkage operating mechanism fitted on a 
bracket on the chassis of on electrically driven 
vehicle. 

Fig, 2 is a part sectional plan view of the 
controller and linkage mechanism 

35 Fig, 3 ia a view along the line DJ— m in 
Fig. 2. 

Fig. 4 is a ] 
of the controL... 
Referring to Fig. 2 of the drawings, the 

40 swatch controller comprises a framework con- 
sisting of a back plate 10, a front plate 11, 
two annular switch plates 12, I? disposed be- 
tween and parallel to the back and front plates, 
two mounting bora 14 extending through aper- 

4fi rures in the plates 10 — 13, and four tabular 
distances pieces 15 mounted on the bolts 14, 
two of the distance pieces 15 being disposed 
on the parts of the two baits between the 
switch plates 12, 13 and the other two distance 

50 pieces being disposed on the parts of the two 
bolts between the rear switch plate 12 and the 
back plate 10. The plates are clamped to the 
ends of the distance pieces by nuts 16 screwed 
on the bote to form a rigid framework, The 

55 rear ends of the bolts 14 extend through aper- 
tures m a monntirjg bracket 17 on the chassis 
of the vehicle, and further nuts IS on the bolts 
ser^thedtenework to the bracket 
A " Kmetrol M differential rotary daahpot 20 

60 is seemed by bolts 21 to the back plate 10 
of the controller framework) the rear portion 
of daahpot extending through apertures in the 
back plate 10 and the bracket 17- The con- 
struction of the dashpot is not iUustrated, but 

65 is of the known kind having a vaned rotor 



view of the cam drum 



02 

orifices upon rotation of the rotor it 
don, and one-way valves adapted to permit 
free flow of oil open rotation of the rotor in 
the other direction. The rate of movement of 70 
the vaned romr in said one direction is thus 
restricted, while movement in the other direc- 
tion ia relatively unrestricted, A splined shaft 
22 on the varied rotor extends forwardly 
through the housing of the dashpot and is ar- 75 
" " serve as a support for a cam drum 

The cam drum 23 has a peripheral wall con- 
nected at one end by a radial flange 24 to 
a hub 25 disposed wrthm the peripheral wall, 80 
and a bearing sleeve 26 fa mounted in an aper- 
ture extending asially through the centre of 
the hub 25. The sleeve 26 is secured in posi- 
tion in the hub by a tasting screw 27 (Fig. 
3). The peripheral wall of the drum is formed 85 
with inclined cam steps 28 disposed three on 
each side of the drum. The three cam steps 
on each side of the dram aw arranged end 
to end at 5 degrees radial intervals and extend 
along the full length of the drum, so that the 90 
peripheral wall has in effect two part-cylindri- 
cal portions of different external diameters. 
The peripheral wall of the drum at the centre 
of each part cylindrical portion is enlarged at 
the inside thereof and extends to the front of 95 
the drum to form cylindrical logs 29, 30 for 



framework of the controller with the rear end 
of the bearing sleeve 26 in the hub mounted iao 
on the splined shaft 22 of the rotary dashpot 
for rotation therewith. The cam drum is also 
supported by an adaptor 33 which has a cen- 
tral portion 34 and two stub shafts 35 of re- 
duced diameter at the ends thereof. The rear 105 
stab shaft 35 is secured as a force fit in the 
front end of the bearing sleeve 2$ ht the httb 
of the cam drum, the front stub shaft 35 is 
rotatably mounted in a boss 36 on the front 
plate 11, and the central portion 34 of the HO 
adaptor acts as a spacer member between the 
hub of the drum 23 and the front plate 11, 

Twelve micro switches 37 are arranged in 
three banks 38, 39, 40 spaced axially along 
the cam drum 23, with the four switches in 115 



. _ .. switches in the front bank 38 

are bolted to the rear face of the front switch 
plate 13 s and the switches ia the other two 
banks 39, 40 are bolred in the front and tear 120 
faces respectively of the rear switch plate 12. 
Bach switch has a spring steel operating finger 
41 (Fig. 3) spaced from the body of the switch 
and movable against its own resilience towards 
the body of the switch to close contacts (not 120 
shown) in the switch. The finger 41 of each 
switch is fined at the free end thereof with 
a roller 42 urged by the finger into railing 
engagement with the periphery of the cam 
drum, so that upon rotation of the cam drum, 130 
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mtv^J, J^^Z^^ StepB 28 * * 66 disposed between tie bearing 65 

Z™te™^ff^- 4 l to ^ OTel05e sleeve 65 and a head 67 on the end rfS 
S^l^f^^^Z ^ 38 F* ^ rod 64 within the tabTsiTrhe end 

l 5 ofi?^ ^ f™* ^ cap 63 formed with a forced Jng 68 m wffi 

at^^^?* 3 ^ 8W1Khes » *** » » *w»i*d the pivot pin 56 cmttefte 

^LSf^l 1,7 ««Ps on the central lotting lever 54 ifefefflS^ 70 

PQTOtti of the ram drum, M d the switches in ThsBowderi cable 5?™f 35l retom 

10 ^SS^^fl . ranged m that mOT^ of thf wfre 52 of 

in^Z^S ft m ^ Ch ^ aiearr ? lsed ^ «Ue to the left, ™own frHg?J pivoS 

i ™ ffiJ? tie cam drum, the racking lever 54 in an antidoct^se dhec- 75 

m each pai- are arranged tion against the action of *e S s3£ 

! w^^opesanug fin^rs 41 ending in 57. This pivoting movement of ^the 53? 

it SS! 5rt « dlIB S 01W tt T rds wch cthcr 80 **** lever 54 pulls the robe 61 of the spring con- 
I IS n °l er rf 4 iS aiaCe ^ I ? e l 4 al 0 rVi 4 operating rod 64 LTcKo; 

. ?™P™ «f switches can thus be operated in to compress the spring 66 m the conpSaa 80 

! ^^ X 2 7&sn ^L^ st£p ^' mmve - which spring thenS a puUor^eia? 

ment of the cam dram through a relatively ins rod 64. ^ 

20 Th/^™ , ~„ , , The end of the operating rod 64 remote 

i 23^ T^^TJ 7 Wd f*^* &om the spring eoinjling is connected by a 

\ tiL^ffS™^ «»- ball and socket ,'ointTc nate hig 29 on the cam 85 

^n^l^n^l^^i 11 ^ S.tie socket b^g formed in a connec- 

ET*L £ P 9 ?! mr pfece 70 secured to the end of the rod 

2«i J? 5 ' ' 3,2 flf the sm^es are closed and the ball being formed on the end of a 

& steps 2S m one side of the stud (not shown) screwed into a screw threaded 

K/*™ six switches are opened aperture 71 in the lug 29. The front plate 11 90 

ny the three am steps 28 on the other side and cover plats 45 of the controller are provid- 

ftljl&^d 1 oper- ed with openings 72 for the passage V the 

30 „ 7 m_succesaoa. Similarly, upon stud of the ball and socket jomtT^s openings 
return movement of the cam drum, the closed 72 bang large enough to permit angular move- 
switches are opened and the open switches raent of the cam drum through its 60° range 95 
closed individually m succession by the cam of movement, 

St< A S '*p««:„ n i -i t « , . . . Th" 5 operating rod 64 may be connected by 

w t ? 3Mmfll ^ "P** 43 for the electric a ball and socket joint to the lower rug 30 

35 conductors to the switches 37 is mounted on on the com drum in a case in which the wn- 

IwSSSJS^S? 44 5 a( ? P' ate 10 rf tt°Ecr « mounted in a position relative to the 100 

£ J^^L *e framework spring coupling which is the reverse of that 

1^ 11 ^ a 45 secmed the front shown in Pig. 1. 
JA p ^5. L1 - , , , , . , . "When the vehicle ia stationary, the spring 

40 The speed of the vehicle is regulated by a coupling 51 is in its rally collapsed position 

pedal fnot shown) in the driver 1 !! cab. The with the head 67 of the operating rod 64 105 

pedal is secured to one end of a Bowden cable biased by the spring 66 against the end cap 

50 connected through a spring coupling 51 63 s and the cam steps 28 arc disengaged from 

[Fig, 1) to the cam dram 23 of the controller, the rollers 42 on the operating pngers of the 

45 and the pedal is movable to pull the wire 52 switches. When the pedal is depressed to start 

of the cable through a flsudble conduit towards the vehicle the coupling tube 61 is pulled along uq 

meleft as shown in Fig. 1. the oiwating rod 64 and compresses the spring 

The ote end of the w^e 52 on the Bowden 66 in the coupling, as previously esplaW 

cable is anchored by a clew 53 to one end The resulting pull which is crated by the 

50 of a rocking lever 54 pivotally mounted in- spring on the operatmg rod, is ttansmitttd by 

termeiate its ends on a pin 55 secured on the ball and socket joint to the cam drum 23 H5 

Tfte bracket vj on the vehicle chassis. The other and tends m turn the dram in a clockwise 

end of the rocking lever 54 is coupled by a direction. The rotary dashpot 20 however 

pivot pin 56 to one end of lie spring coupling holds the rne of angukr movement of the 

55 51, and two pedal return springs 57 are ten- drum 23 below a predetermined limit, so that 

swued between an anchor pin 58 extending the drum only turns relatively slowly Upon 120 

through a lug on the bracket 17 and a further rotation of the drum, each of me switches 37 

anchor pin 59 extending through the rocking 3s operated in Succession to increase the voltage 

lever 54. _ . across the motor in predetmnmed stepB. The 

60 The _ sprang coupling 51 comprises a tube time delay between the operation of the jnd> 

61 baying two end caps 62, 63 screwed onto vidua! switches is arranged so that durins 125 

*fe ^ tube ' 811 °P* ratil ^ 6+ OKelerariao, the vehicle approaches a speed 

" "Quitted _in a bearing sleeve 65 sc* corresponding to a particular voltage under 

a opening in the end cap 62, and Steady running condltionSj mynediatdy prwr 
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to the operation, of the switch for connecting upon HngnW movement of the rotor within 

t hat y oltags across the motor, so that the aeee- the frame, and the differential damper means 

tendon is fajpry smooth. being arranged to restrict the rate of movement 

The electric circuit for the motor can con- of tie cam rotor in one direction for operating 

vauenriy be arranged so that the first switch the switches to increase the speed of tbe vehicle 

which is operated upon depression of the pedal but permitting relatively free movement of die 

to accelerate the vehicle from rest, closes the ------ ■ -■ - ■ 



resistance circuit for the motor, and the second 2. A switch controller as claimed in dy'm 
1 3 wherein, at least some of the switches are 



10 the motor. The third, fomfn and fifth switches arranged in. pairs in the banks, and the 

progressively short-circuit sections of the main switches of each pair of switches are operable 

resistance to cause an increase iu voltage across separately, one after (he other, by a single cam 

the motor, and thereby an increase in speed, step on the rotor, upon angular movement of 

The sixth and seventh switches connect two die rotor. 

15 parts of the main resistance in parallel, which 3. A switch controller as claimed in claim 

results in a reduction of the total resistance 2, wherein each of the switches of said pair 

and hence an increase in voltage across the of switches has an operating finger, the free 

motor. The eighth and ninth switches progres- end of which is provided with a cam follower 

sively shor&rcircnit sections of the two resist)- adapted to engage the cam step, the free ends 

20 flnces in parallel, and the tenth switch short- of the two fingers extending in opposite direc- 

circuits all the resistance. The eleventh switch tions towards one another whereby the cam 

connects a resistance in parallel with tbe field followers are adjacent, 

windings of the motor, thereby increasing the 4. A switch controller as claimed in claim 

speed of the motor, and the twelfth switch cm- 1, wherein the cam rotor comprises a drum 

25 nects a further resistance in parallel with the formed with cam steps spaced ajrially and cir- 

Md windings, The motor will then run at its cumferentiaUy on the periphery of the drum, 



each cam step being adapted to operate scpaiv 
It is of course to he understood that die ately, one after the other, two switches in one 
twelve switches in the controller do not trans- of said banks of switches upon angular move* 
irrit the main current for the motor, but control ment of the drum, 
the usoal relays and contactors which effect 5. A switch controller as claimed in claim 



„ . 4, wherein said drum comprises two part- 90 

When the pedal is raised to decelerate the cylindrical portions of different external dia- 

vehicle the end cap 63 on the coupling tube meters, the junctions between said two portions 

61 engages the head 67 on the operating rod being stepped axMy to form said cam steps, 
6*4 and thrusts the rod back. The dashpet 20 6. A switch controller as claimed in any of 

permits free movement of the cam drum 23 the preceding claims, wherein the damper 95 

in the decelerating direction, so that all the means comprises a, rotary dflshpot co-axial 

switches are then operated quickly in succes- with the cam rotor, die dashpot having valve 

sfon, means restricting the rate of angular movement 

At intermediate settings of the pedal, the of the rotor in said one direction but permit- 

jprmg coupling setsjtecam cjumtoan angu- rmgjree angular movement in the opposite 100 

the drum operating the switches for providing 7. An 'electrically driven vehicle fitted with 

a speed corresponding to the setting of the the switch controller as claimed in any of 

pedal. claims 1—6" wherein a speed control member 

WAT WE CLAIM IS:— is drivably connected to the cam rotor of the 105 

1. A switch, controller for electrically driven controller by transmission means including a 

vehicles c ompris i ng a frame, a cam rotor spring coupling arranged to urge the cam rotor 

mounted in the frame for angular movement, in said one direction upon movement of the 

a, plurality of electric switches arranged in control member in a direction to increase the 

banks spaced axially along the cam rotor with speed of the vehicle. 110 
the switches in each bank spaced circumferen> 8. An electrically driven vehicle as claimed 

tiflHy around the rotor, and rotary differential in claim 7, wherein said coupling comprises 

damper means coupled to the rotor for angular two telescopic members axially movable rela- 

moyemeot Therewith, the cam rotor being live to one another, and a spring urging the 

adapted to operate in succession each of the two members into a telescopically contracted 115 

switches or selected groups of the switches position, 
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